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[ Preſent you with this Pocket-Compa- 


nion, containing an eaſy and brief way 

of Plain Saling, with the help only of 

the following T able containing ſeven 
Columns, the ff and ſecond ſhewing the 
equal Degrees and Minutes of Latitude ; 
& third the Miles, which . Anſwer to a 
Degree in thoſe Latitudes , the fourth, the 
Degrees and Minutes, that Anſwer to every 
Pornt and Quarter of the Compaſs ; the 
fifth, the Points and Quarters of the Com- 
paſs ; the ſixth, the Diſtance upon the Rumbs; 
and the ſeventh, the Departure from the Me- 
ridian. I ſhall afterwards go on with Mer- 
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-Dmit a Ship to be in the Latieude of 50®, Sails 
betwixt the Nand E till her diſtance be 126, and 
her departure 105, I demand che Courſe and Latitude. 
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(Or Mary gives, w fnd Difference of 
Admit a Ship be in the North Parallel of $0*. 10. 
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Latitude ar th from the Lon- 
gitude of x89.” 30. 


Now add this Queſtion, firſt find the Difference 


| of oof >; ana: Been” 6 Nifterence of 


Firſt 


& fs 


FMS.” 


" = WW, = 


4 - - — b 
1o +7517 rſt tw! ind the" Departure,” 


If 108 ,.. 99 126 + | 
- , 


a C _——_— 
108) 11340 (105 
| I 


, 
$40 , 
$40 q 
-.O 
If 108-60 126 , 
_F- 3. . 4. $0.19 | 

i 39) 75600 (330 3.38 

25% 46 49. ; 
0. £0 10 
The two Latitudes— 95 50 


Tofngthe Differepee of Longicode, look th Table 
de the that anſwer to a Degree *n the middle 
Lo 48* 23; Where 1 find 45% and 49®, take the: |. 


Againft 48 is"  '42 
Againſt 49 is 39 
The Total ——— 


. I 
P 9 
-— 0). =>: #& ov ED OPTRErTs—— Wor ETEOUnoG— a A” ww _ - So 


PROBLEM. LI 


Ourſe and Difeace gives, find Difſerece of Latirude 


Admit a Ship be in the North Parallel of 509. 10. ] 
And Sails away S&byE 126 Leagues. 1 Lemand the } 
Latitude anl Longitude the is in, Sailing from the Lon- 
gitude of 789.” 30, | 


Now toRefolve this Queſtion, firſt find the Difference 
of Latitude 2nd the Departure, then the Pifterence of 
Longitude by theMidMe Extirhtler 
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, To find the Difference of Longitude, look in the Table 
or the Miles that anſwer to a Degree in the middle 
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Sailing to the Eaſtwatd, 1 add 9* 42". to 189 30's; 
the Locgitade You'cuude from, the Sm is the Longitudee 
required, 
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Note, if you divide tos by 20, the common of 
Plain Sailing, the Difference of Longitude will be but 
5* 15'- and ſo you ſhould be in the Longitude of 23*45". 
which is falſe, as you may ſee by this work, and you 
may find it with as ſmall Errors as any other way, 
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Admit a Ship be in the Nerth Parallel of 4&* 10": 
and Longitude 18* 30%. and Sails SE by E until her 
Departure is 105 Leagues. I demand the Latitude and 
— "rien is come into, with the true Diflance 
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Find the middle Latitude as in the Birſt Problem, and 
the Miles anſwering therets are 40 as before, in the 
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Firſt Longitude 13 30 
Difference of Longitude 7 52 
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If ance and Departure given, to find the Courſe and 
Latitude 1 come ini, ; 


Admit a Ship be in the Latitude of $0*® 10), ani 
Longitude 1$* 30", Sails betwixt the $ and W 126 
Leagues, until her departure be 105 Leagues. I de- 
mand the Courſe and the Latitude and Longitude ſhe is 
come into. 
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Admit a Ship be in the Latitude of $0*. 10", and 
Longitude 18*®. 20), and Sails away S W by W, until 
ſhe come into the Latitude of 46*. 4o'. I demand the 
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PROBLEM'Y. 


Conſe md Dire + Latindey groen to find the 
D Courſe and Diffcrence FS, Lo 

Admit, a Ship be in the Latitude of 50%. 16'. and 
Longitude 159, 30', Sails away begweeh The S and W 
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Di=y of Laticude and Longitude given, to find the 
Courſe and Diſtance, ] i 
Admit a Ship be in the Latitude of 5c*. 10'. and 
Longitude 1$* 30', and Sails away to the South Welt- 
ward, till ſhe come into the Latitude of 46®. 40*. and 
Longitude 10% 3$'. ] demand the Courſe and Di 
ſtance. 
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Now here you ſee all the fix Problems wrought,and how 
pear they agree, 1 (hall now make uſe of one of vr, 
Norwoods Examples between Bermudus and the Lizard, 
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Explanation of the preceding Tablc.. 


A, is the Difference of Longitude, anſwering 
ro a Mile in. every Parallet. 

B, is the Diſtance Sail'd, every fevernl 
Rumb to raiſe a Degree of the Pole. 

C, is the Departure from the Meridian. 
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GUNNERY. 


'have .one Diameter of the Bore for the thickneſs 
, of Metal at the Vent. 
; And the Irod Guns mutt have 11 Diameters for her Cir- 
comference (that is'to ſay) one Diameter and + at the 
vent.  b $ 

All Guns thus fortified will bear their Towder, but if 
not, you muſt obſerve theſe Rules following. From the 
Falconett to the, Minion the | proportion holds, as 5 tog, | H 
is the weight of ſhot for proof to the {hot due for ſervice! 

; From the Saker to the Demiculver, the proportion is as 

' | 4 tos: ſo the weight of ſhot for proof, to the ſhot ue 
for ſervice. For the whole Culverin it holdsas 2to 2, 
ſo is the. weight, of thor for. prool to the ſhot due for 
ſervice, and 12 Potnd Pounder. 

Now all theſe ſorts of Guns muſt have their weight of 
their ſhot for proof, but if Drakes, the 4of the Powder” 
for ſervice. | $ T's 

For 24, Pown ler the Demicanon an{ whole Cannon, 
fay as 6'to 4, ſo the weiz ht of the ſhot ſor proof te-the 
weight for ſervice: And as 4 to 3, fo the weight of- 

, Powder for proof-to the weight for ſervice; But for 
Drakes the 4. 


x; bi prove. all ſorts of Guns, your Braſs Guns muſt 


for 


K1 17 


$0).44(3 I, 4; Oun, Powder: 


EY 2 OT +. 


Now, to find the lerigtt of :the Cartridge, find the 
Drams contained, thus : 


3:9 1402. _,. 16 
= go 3 3+ 


9: 27 annctbbi——y 
4 ” . 
$$ — 
2 416 
1248 
70)1243(17 Inches: 


The weight of the Shot is 34. 13 Oun, The Powdet 
for Service is 31. 4 0un. The length of the Cartridge is 
17 Inches, as-you may md work. "AE 


_$4802(6 1: © Shot. 


2 
[1 
343 
4 - 432(8 
1372 4 3 6 
343 DN 
4502 we” ' 18 
4)L8(4 1. $ Oun. Powder for Service. 
2 
6 
232 
343 
_ 
1372 NI71(24 $)1396(174 Drams. 
24 | 


I12Z * 


artery 


iocjethAre ! 


þ A 15 ite FRI EE 
1 gies Ws of on 
Hos, arid the 8 hoe nity he length 


of te Cartridge. 
J. 
© $ $12)653184(12175 ; 
9 cf 
216 $12 bk - S:Ml 
108 ; 2 
1296 24. 
: 36 Jag(W. Powder for Service. 
; 7776 "Om 
| 2986 
" — prone, W 
46656 186624 
ne 3332 __ 7)23328(333% 
136624 139956 4 
46656 | 
853184 ; & 
512)189956(371135 85 
. 3, 
- 2969 + $ * 
16; (131 
12% 
$ 
2960D)35840c13 _ length 1024 


L 


2603456(13 i# Inches, 


Fl 


The weight of the Shot is 91. the Pewder for Ser- 
vice 6. 2. and length of the Cartridge is 13:4 Inches, 
as doth appear. 


16 
66 
118 
g09)7360(14 i& Inches, uw, 
228 —_— 
1472 
& 


The Powder due for Service is 1141, Shot 194 l 
The length of the Cartridge is 14 4 Inches. Note, 
theſe Guns muſt have the weight of Shot for Proof 


Powder, Braſs, or Iron. 
D 3 Admit 


Then for Service, 


20 4)60(15 [, for Cervice. 


$73)11520(123 Inch, 
93 


Fhe weight of the Shot is Fr the weight of the 


Powder for Proof is 201. and far Service. 15 1. and the 
tength of the Cartridge is 13 Inches, as doth appear. | 


A 


Þ - 
» = 


Aug Pounder tpe's 5 $ loch jar hore, mo "%Y 

be Proof and Serie with fag log of wird E | 
tridge, | ed © 

[4 5 > "mn 1320 |: 

CB 

g6 

Then for Service. 


4 -3 16 
a 
48 


4)48(121. for Service. 


7)45562(6508 


6)96(161. for Proof. 


$12)37L008(726 Drams. 


45 


5 $58)68670( 12 Inches, 


Powder for Proof is 161. agd for Service is 14d. 
The length of the — is 12Inches, | A 
4 


. P; X 


7 
a6 ks ant Shot,with 
for Proof and Service, my the 


4 48 

_—_ 

192 
6)192(321. Proof, 


5 
4)36(24 1. Service, 


343 
4 


1372 
25 


1397 Drams. 


1397)21504{15 Inches. 


The Shot is 481. the Powder for Preef is 321, and . 
for Service 241. the length of the Cartridge is 15 


| "*Ttius I hare done with the Fortified Guos., 


ww. __ 

Cunnery, 43 
I ſhall now proceed with moſt ſorts of Guns that are 
pafortifi2d, for there are nothing like to Examples for 
Praftice, and you will find mych pleaſure in' the Pra» 
Rice of them, and like Profit ; for all Guns being ſap» 

ſed to be fortified, there is therefore no di 

tween the Braſs and Iron, but in the unfortified there 
will appear to be great difference; therefore they muſt 
be wrought fingle, as you will find in the work. ; 

Now, to proceed in this work, you mult firſt find 
the Powder as though ſhe were fortihed; then Cube 
the Diameter of the tortified and unfortified : Then by 
the Rule of Three, fay, If the Cube of the fortified 
give the Powder due for the ſame, what will the Cube- 
of the leſſer Forritication give? Thus you will have 
your defire, as will appear in the Frxamples. _, 

1+ Admit a Demi-Culveria of Braſs that's 4 FTnches 
in h-r bore, and requires a ſhot of 4 Inches, and being 
upon the point of Tryal, ſhe is .found to be but 12 
Inches Diameter at the Vent, which ſhould be 124 
Inches. 

I demand the Powder due for Proof and Service , 
with the weight of the ſhot, and length of the Car- 
tridge, 


4 64 
16 14 
64 "256 
_4 Cy 
256 $: 96} the weight of the 
_ Eg 
269 Drams. 
f 12]. Powder for 
4 : 4 494i Service for the 
—_— Fortifhed. i 
z 27 


If 


Gunmry, 


6 . '12 
108 
\ 


$64 
4 
3456 


260)34560(13 : ,4 length of the Cartridge for 
\ the fortified, 


Now, for Proof of the unfortified, ſay, If the Cube 
2374 glve gl. what will the Cube of 12 Inches ghve? And 
thar gives the Powder ſor Proof for the uafortihed. 


g 1200 
1200 


2400cCO 
1200 


j 440000 
1200 


— — 


288000c00 
1440020 
$125125 
11379375 
3251250 — DS 
1625625 1555 200COCO 


DR — 


207257 1$75)1555202000<(7 141. Powder for Proof. 


Now, 


Gunnery, 


Now, for Service, ſay, 


If 2092671875 Gl. 12 Oun, 1728000000 
I 


108 
108 13524 
17250 
C 186624000000 
2072671 875)1865240c0000(90\5 1. 10 Oun. Powder 
a 16 for Service. 
in Now, for the length of the Cartridge. 
"0 If 260 4 $1, 100un, 
0 16 
CO ” 260)2880(11 ,& laches, 
ama length of the Car- 
00 : 4 


— 


2380 


00 
_ Thus you (ce the Fortified muſt have g1. of Powder 
200 For Proof, and 61. 12 Oun. for Service, and the length 
9 Yof the Cartridge 13 Inches. ; 
— The unfortined muſt have + 41. for Proof, and «5 /. 
— $10 cur. for Service: And the length of the Cartridge 
mult be 11 Inches. 


2+ Admit a Demi-culvering of Iron that's 4 4 Inches 
in her bore, and requires a Shot of 9 1. as before, and 
being upon Tryal, is found to be but 124 Inches, but 
ſhould be 14 #4 Inches at the V-nt, 1 demand the 
Powder due for Prqof and Service, with the length of 
the Cartridge. I 


(OW 


F6- CGumery, 

I omit the finding the weight of the Shot or Pow- 
der for the Fortified, by reaſon the Iron Gun that's for- 
tified, will bear hzr Powder as well as the Braſs. There- 
fore 1 ſay 


9 


2214144 1625625 
1458 1275 


17713153 $128125 
17713152 | 1137937) 
$8565 76 3251250 

2214144 1625625 


' 2072671875 
9 


——O—  w— 


18654046575 


3294646272)18554045575(5 131. Powder for Proof, 
Now, for Service, ſay, 


If 3294646272 G6. 12 2072671 $75 
lo$ 


16581375000 
20726718750 


223848562500 
3294646272)22;84$562590{68/4 1. 4 Oun. Powder for 
16 Service. 


Now 


Gumnery. 
Now for the length of the Cartridge, 


If 260 4 4+ 4 


260)2176($ 1 g 


The Powder for Proof is almoſt 61. and for Ser- 
vice 44. 4 Oun. and the length of the Cartridge is 
$ ,& Inches. 

I omit the finding the weight of the ſhot, or the 
_ contained in the Diameter, by reaſon it's done 

res 


2- Admit I have a whole Culverin of Braſs that's 
54 Inches in her bore, and requires a ſhot that's 
5 Inches Diameter, and being upon Tryal, ſhe's found 
but 15 Inches Diameter at her Vent, which ſhould be 
154 Inches. I demand the weight of ſhot, the Powder 
due for Proof and Seryice, with the length of Car- 
tridge. 


125 

'S. 26 

509 Drams contained. E.-y 
17:501.ſhots weight. 


It 


Guuntry. 


1%, $ 
16 


— 


3)4430(1493 w 16)182(111, 100. 


b...44 Powder for Servi 
280 
8 


— 


$)1440(180 mO_ 


4480 


If 50g 


$09)7200(14 15 Inches, length - 
of Cartridge. 


2430624 


1575 nz 
12403124 1125 
on 17364375 225 
vs 12403125 =_ 
| _xgfogns ps 
3906984375 163700 
23625 
3375 
690625 


3906984375/690625000000(15 1$0. 


3906984375 I 10 93375: 0cog 
I 
66 3375 
120 156 
156 1020 
279000 
3375 _ 
617750 


3906984375(61775000c00(15 2091. 13 Oun 
I 


> gn OY 


_ The weight of the ſhot is 17/1. $ Own. The Powder 
3 due for Service for the fortified 111. 10. And for 
Proof for the unfortified is 15 /. 4 Oun. And for Ser- 
vice 9 |, 13 Ouw® Now, to find the length of the Car- 
tridge, - 


— 


2625 
If 


Gunnery.” 


If 5cg 


$09)6250(12 3 Inches,length of 
the Cartridge. 


4. Admit I have a whole Culyerin of Iron that's 5 4 
Inches in her bore, and requires a ſhot that's 17 3 Inches, 
as I found before, and being upon the point of Tryal, 
is foun4 to be but 15 4 Inches, but ſhould be 18 ,22 
Inches at the Vent. 1 demand the Powder dne for Proof 
and Service, with the length of the Cartridge. 


If Cube 1833 
1333 
%.x4 
493 
14664 
1532 


—_— 


3359v8z 
1837 
10079667 
10573667 
28859112 
3359539 


"61 $$576527 


1750 


1575 


12403125 

17364375 
12403125 - 
2450625 


3995984375 
en—_— 


3906984375 


3906984375 
1750 


195 1$750 
2734 $9062] 
3906984375 ** 


6837222656250 


61536765 39)6837222656250(11; 13 
Now, for Service, ſay, 


If 6158676539 12k. 1008. 2906984375 
3 16 126 
al, 66 23441996250 
3& 12 31205875000 
qo = 3506984375 
| 726199093750 
Us 61586765 37)126199093750(117(7 Þ. 15 Oun. 
_— "= 
$79 | 
, Now, for the length of the Cartridge. 
wn If 50g 5 16." 15 
625 7 
125 3 
75 — 
5 | n= 
» | T— 

$99)4680(s r$ Inches, 


62D _ | | Gunnery, | l 

The weight of the Powder for Proof is 114. and 
for Service 7/. 15 Oun. And the length of the Car- 
tridge is 9 75 Inches. 


5. Admit I have a Demi-Cannon of Braſs that's 64 
Inches-in her bore, and requires a Shot that's 6 Inches. 
And being upon the point of Tryal, is found to be but 
17 4 Inches Diam ter at the Vent, but ſhe ſhould be 
18+ laches at the Vent. I demand the weight of the 
Shot, with the weight of the Powder due for Proof 
and Service. 


> DA dro A. oe. oe 


"© OS Ine 
TO —— 


6 216 


36 _4 
I 864 
| 4 15 
| wy | 879 Drams contained, 
216 
| Zojzy weight of the Shot. 


XY S:..0 ITY 
2 
120 


60)12c(201. Powder for Proof for the Fortified. 


2-0 
3 


60 
4X6c(15 1, Powder for Service for the Fortified, 


6 
go 
5 


— — 


240 


1920 
6 


11529 \% 


879)11520(13 Inches, length of the Cartridge far 
the Fortified. 


Now, for the unfortified, 


If 1895 29 1750 
1375 1759 


9375 87500 
131259 12250 
15000 1750 


| 2 3062500 

3515625 1752 
:— TL 153125000 

17578125 21437500 
24609375 3062500 
28125000 — —— 
2515025 ' 9399379000 


6491790975 107187509000 


6591796875)107187500000(16 1#/. 


For Proof 16 pound 74, as doth appear. 
E 2 


TA . Gunnery. 


Now, for Service, ſay, 


If Cube 6591796575 151, 5359375000 
I 


26796875000 
5359375000 


8039062500c 


6591796875 )80390625000(12 7# 1. 
| For Service 12 x# 4. 


Now, for the length of the Cartridge. 


If $79 61 x 3 Oun. 
I 


———— 


75 
I2 


195 
8 
1560 
6 


9360 
$79)936c{10 74 Inches. 
This Gun muſt have 167. 3 Own. for Proof, 


for Service 121. 3 Oun. And the length of the Car 
tridge muſt be filled 10 4 Inches at the leaſt. 


Gwmery. 65 

6. Admit I have a Demi-Cannon of Iron that will 

earry a Shot of 301. and is 64 Inches in her bore: And 

being upon the point of Tryal, 1s found to be but 20 

Inches at the Vent, but ſhe ſhould be 21 -4# Inches. 

Now, I demand the Powder due for Proof and Service, 
with the length of the Cartridge. 


If 2187 20 
2187 


15 309 
17496 
2187 

4374 


4782969 
. 2iv9 


33450753 
359263752 
4752959 

9565938 


1046035 3203 
19460353203)16000000000(15 75 1. Proof, 
Now, to find the Powder due for Service. 


If 10460153202 151, 20 
20 


400 
20 


$500 

15 

40000 
$000 


”—— 


1 200SOOOCO 00 


1046015 3203)120000000000(11 78 + 
E 3 


Now, 


Gunnery, 


Now, for the length of the Cartridge. 


If $79 6 8 4 


$97)$640($ 75 Inches. 


Here for-the unfortified the Powder for Proof for 
this Piece is 151. 4 Own. And for Service 117. 4 Oun. 
And the length of the Cartridge is $ 74 Inches, as doth 
appear by this work. 


Now, to Diſpart any Piece, there is many ways, but 
I ſhall make uſe but of one: For to Diſpart a Piece, i 
nothing elſe bur to find the difference between the Bal: 
Ring and Muzzle Ring. 
Saker that't 15 F Inches at the Baſe Ring, and 1074 
Inches at the Muzzle Ring, 1 demand the na + of the Biſ- 
part. 


The Baſe Ring 15 T& 
The Muzzle Ring 10 75» 
The Difference is 4 Th. 
The half is 2 7+. 


$0 that 27Þ is the th of the Diſpart, as you ma 
' ſee by the work. And ſo for any other Pieces whatſc 
ever. 


Now 
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Now, I ſhall ſhew how to find the weight of any 
Shot, as of Iron, Lead, Braſs, and Stone; there be 
ſeveral ways, but I will make uſe but of one, which I 
think is the readieſt and trueſt, tiat is to ſay, r{# parts 
of a Cubical Inch is the r4# parts of a pou of Tron, 
and the r4$ parts of a pound of Braſs, and #4 parts of 
a pound of Lead, and 754 parts of @ pound of Stone. 

Now, to work this, Cube the Diameter, if of Iron, 
multiply the Cube by 14» and cut oft the two laſt figures 
toward the Right hand, and thoſe coward: iour Left 
hand are pounds, and thoſe toward the Right band are 
100 parts of a pound, which if you Multiply by 16, cut» 
ting off the two lalt figures as before,it gives the Ounces, 
and for the Drams, by 8. And this is the readieſt way 
for all ſorts of Shot whatever. 


EXAMPLES. 


A Shot of Iron that is 4 Inches Diameter , 1 demand- the 
weight, 


I Anſwer, $1. 15 Oun. 2735 Drams. 


Theſe Rules will ſerve for any Shot, except 
your Shot be not in juſt Inches: But if in parts, 
you mult reduce the Shot into theſe parts, -and 
then Cube the parts, and Divide by the Cube 
of the FraQtion, as I ſhall ſhew. 
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$ 


5 
4 


- An Tron Shot that's 5 4 Inches Diameter,-I demand 
the weight. Fg OP ak - 


| Gunnery. 


64)129694(20,26 
. ; I 


It will weigh 207, 4 Own. 1 #4 Dr. 


A Shot of Lead, and another of Braſs, each being 


4 Inches Diameter, 1 demand the weight of each Shot. 


F 


Grannery. 


ad 13/44 1024 
16 16 
264 144 
42 24 o 
7.04 3134 
$ 3 
0743 6[r3# 


I Anſwer, The Braſs Shot will weigh ro}. 3 0m 
6575+ Drams, 
The Leaden Shot will weigh 13 1. 7 Our. oT3# Dr. 


I demand the weight of a Shot of Stone of the ame 
Diameter, 


ED... It will weigh 31. 13 Oun. 3 744 Drams. 


m— And this may ſufkce for all ſorts of Shot. 
504 And now I ſhall ſhew how to find the 
84 weight of chells. 


31:88 


A Shell that's 6 Inches Diameter. and + of an Inch 
thickneſs of Metal, I demand the weighr of Iron. 

Note, vou muſt always double the thickneſs of Metal, 
and Subtra& the lefſer number from the greater, and 
then work as if they were two Shot, 


3 


$)10206«12175 


It will weigh 17 /. 
7 Out. 6754 Dr. 


This is always the way to find the weight of a Shell, 
I will ſhew one Example more. 
ND —_ Shell that's 13 Inches Diameter , w 1z 
Iaches in thickneſs of Metal, I demand the weight. 


Gunnery, 
2197 * 100 
10 


10900 


Ms oy 


307158 14000 
+» 


IT Anfwer, This Shell will weigh 1671. 
" 9 Oun. 2 T## Drams ,- as doth appear by 
34 this work. 


Now, to fin1 the weight of Powder contained in 


any ſhell or round body. 
Firſt, Cube the Concave, then take + of the Cube, 


and add that ſum to the double of the Cube. 


EXIS MPLIE 
A ſhell that's 4 4 Inches in the hollow of the Con- 
cave, I demand the weight of Powder it will require 


+ to fill it. 


723 
5 


3645 7)3645(520 


729 Cube. 
2 


1458 
$20 


1978 
Divide 


Gumery, 
Divide by the Cube of the FraQtion. 


8)1978(24(7(30C(1 1. 14 Oun. 7 Drams, the weight 
ff a> of Powder required. 


I. Oun. Dr, 
17: 7: 6 weight of the ſhell. 
1: 14: 7 we t of the Powder. 


Bas I 550 


— ——C— —————— _ ——— 


| The weight of the ſhell full with Powder weigheth 
I91. 6 Oun, 5 Drems, as doth appear: 


A ſhell that's 1 Inches in the concave, I demand the 
weight of Powder to fill it. 


_- ht 7)10000(1428 
10 $ 


10£09 $)3425(426053C3 I. 5 Onn. 4 Dr. 
16 | 


2 I. Oun. Dr. 
mag 163 9 2 weight of the ſhell. 
} $5 4 weightof the Powder; 


1423 SW, IM 
2428 170 14 6 weightof ſhell & Powd, 


Theſe two Examples may ſuffice, being ſo eafie and 
Plain. 


Now I will proceed to ſhew ſome neceſſary Obſer- 
vations in Gunnery. 


To 
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To find the length of any Cartridge. Firſt, find the 
Drams contained in'the Diameter, in this manner; Cube 
the Diameter, and take the 4 of the 4 of the Cube, 
then add to it 4 times the Cube, and that will give you 
the Drams contained in one Diameter. 


EXAMPLE. 
A Cartridge that's 2 Inches Diameter, and requires 


141. of Powder, I demand how high the Powder will 
fill him. 


2 I cannot take the + of 4 the Cube, ſo that 
4 I conclude there will be 32 drams con» 
ru tained, Then ſay, r 
aA If 32 Dr. 2InchÞ 11. Sous, 
32 16 a 
24 
$ 
192 
2 
334 


32)384(12 a—_ 0 ſo far will the Cartridge 


I will give one Example more. A Demi-Culvering 
that's 4 Inches diameter, and requires 61. 12 0un. of 
Puwder, I demand the kngthof the Cartridge. 


74 Gumery. 
4 If 260 Dy. 4lnchÞ 61. 120m 
16 64 7)32(4 16 


av 32 108 
64 He 
4 864 
256 260)3456(13 7$ Inches, wi 
S 3456 
260 


The Cartridge muſt be filled 14 Inches, and x# of 
an Inch, as doth appear by the work, 


Now, to find what Powder is contained in any Car- 
tridge ready fill'd, it's onely to work back again. 

I have a Cartridge fll'd that is 12 Inches long, and 
2 Inches diameter, I demand the Powder contained. 


Now fay, If 2s. 32 Dr, 12 in. 
2 IZ 
a. 64 
$ 2)zL4(192drams. 32. 
a. 5 384 
32 drams. 


$)192(24(1, It's 10. $.0un. of Powder, being 
16 juſt a pound and half, as before. 


There's a Cartridge ready fill'd, that's 4 Inches dia- 
meter, and 13 7# Inches long, I demand the Powder 
contained. 


4)3432(385$(167(6 1. 
$ 16 


F It gives 61. 11 Oun. 2 Dr. as before. 
There's a ſmall Error which the Fraftion makes, 
but it's not material. 


Now, to cut the Plate for Ladles fit to load your 
Guns. 

X Your Ladle muſt be juſt the length of the Cartridge, 

and the breadth muſt be 4 of the circumference of the 

Shot 


Now, to find the circumference. -The proportion 
helds as 7 10 22, ſo the diameter to the circumfe- 
rence; and «s 22i0 7, ſo the circumference to the 
diameter of any round bedy, A Sbos that's 4 Inches 
Diameter, 1 demand the Circumference. 


If 4 22 4 
= 
7)88c(12[;& Inches. gg 


Now, If 22 7 1215 

FF 7 

: 22)$8(4 Inches. $75 
5 


oe 


- 


; Now, tbcut a Plate for your Ladle for 4 Demi-cul- 
verin that's 4 Inches diameter the hot, and requires 


6k 1t2vun, of Powder, I demand the length and 


breadth of the Ladle; 
us $)375(7 74 Inches for the breadth. 
_—— . 
7)32(4 If 260Dr, - l 120m. 4s 
I 

=, 108 

16 8 
- b 864 

64 4 
A. 3456 
25s 


260)2456( 1273 Inches for the length. 


JR 


So you ſee the length of the Cartridge. and 
Ladle is all cne, 


To know the weizht of any Iron Shot by having 
the Diameter, without Diviſion, or extratting 
the Cube Root. 


Multiply the diameter of the Shot into it ſelf, the 
Predu@ multiply by the diameter again, that Product 
multiply by 14, gives the weight of the Shot in pounds 
and 109 parts, by cutting off the two laſt Figures, ac- 
cording to Decimals. 


EXAMPLE. 


a Ja =c«a ij. l 4 


= a, 7* 


Gunnery. 7 
BXAMPLIE. 


The Diameter of 2 Shot $ Inches, Maltiplyed into 
it ſelf, produces 64, that Multiplyed by the Diameter 
$ again, produces 512, that Multiplyed by 14, pro* 


"duces 911r$$1. as appears by the work, 


Diameter $ Inches. 
Multiplyed by $ 
Produces 54 

That 64 Multiplyed by 

Produces $12 

That $12 Multiplyed by 14 
Prodtices 71168 . 


© Which 68 being cut off, as in Decimals, makes 51 1: 
and :$4 parts, which is above 4. more. 


A Compoſition for Stink; Pots. 
| 5 
Aſa Fetids 1 Hors Shevings, 
Pidgeons Dung 1 Pidgeons Feathers + 
Brimflone + Guinay Peper. T 
Cats Turd 1 Gur mecled + 
Sals Petro 4 


R. - Gunnery, 
A Table of Engliſh Braſs Orduaxce well Fortified, wi#h 
the weight of the Shot, Powder, &c. 
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{-55unoq v1 *a4ag 40g 
12pm0g JO 32A 


m, 
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i 
2 
E 
7 


2 $8 


15609 7 
330010. 48 


$4014 
5300117 
6000/20 


"Cannon 7 42 700024 22 is 
W. Cannoh 69 5500/z0 [23 [19.4300 
This Table you ft12y have put on a Rule of 18 Tches 
fbng, With a braſs $quare a Line and Plummet, and # 


Tangent-line of 45 deg. which will ſerve as well as @ 
Quadrant to Mount either Guns or Morter-Pieces. 


- =. Mt, mw 


CR 
THEOREMS 
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GUNNERY: 


To diſpart « Picee of Ordnance. 


O difpart a Piece of Ordnance, is to bring the 
Metal at the Muzzle equal with the Metal at 
the Baſe Ring, 1n true founded Ordnance, the 

half of the Diameter of the Cylinder is the diſpart. 


i Keved by the Jan ofthe Pls. Secondjy, by 
the kevel Point-blank : And Thirdly, as the bighef xleve» 
rion and Range. : ] 


After you have taken the true diſpart of the Piece 
( you heing to ſhoot within Point-dlank ) ſet it upon 
the hi fe of the Month juſt ever the Center of 
the Month of the Piece ; ther! taking your aim opon 
the higheſt Friſe and middle of the britch ( holding your 
Head abont two foot from the Baſe Ring) with your 
bye REC the Mark at the Baſe Ring, the top 
of the Diſpart, and the Mark you ſhoot at is a direct 
line, then give fire. dg 

It is ſometimes needleſs to ſet the Diſpart uport the , 
friſe of the Mouth, therefore hold it In your hand when- 
Wy fberer you would upon this Point ( whith is to be 
done npon Batteries, where the Mark is near 6nough ) 
you ſhalt take your aim > aw Metal of os” 

7 ti 


as | Gunnery, 


till you have the Mark you mean to hit, in fight ; but 
becauſe the diſtance being too near, and the Bullet may 
carry over, letting your Piece ſtand, ſet the Diſpart 
upon the friſe of Britch, and obſerve the point 
which it ſhews ahove the, ſaid Diſpart; which done, 
lay the Piece again level by the Metal npon the ſaid 
Point, then fire. Suppoſe there be three Marks, 
and that you would ſhoot even by the bore of - the C 
level upon the Point A, you muſt laythe Piece kevel A 
by the Metal, but queſtionleſs you ſhoot over, D 
by reaſon of the too near diſtance; ſo that if you 
give fire, the Bullet will hit the Point C.- Then to hit 
juſt upon the Point A, ſet the Diſpart upon the Britch, 
and from thence taking your aim, you ſhall have in 
ſight the Point D, from which having taken away the 
Diſpart, you ſhall lay the Piece again level by the Me» 
tal, give fire, the Bullet will fly over D, and ſtrike the 
Mark A. 

If occaſion were, that you would ſhoot at a Mark 
which is too far for the aim level Point-blank, and 
notwithſtanding is too near for Metal level, you mnlt 
do thus: If the diſtance be a third part further, then 
take away the third part of the Diſpart, and if it ex- 
ceeds the Carriage two parts, then you muſt take away 
two parts, and then ſhall hit the Mark. . So that 
if you do not always lay this Diſpart upon the britch of 
your Piece, you will always means your Mark. 

The Randoms of the Metal will be more than the 
Randoms of the Diſpart, for in molt Pieces, on the 
level the Metal Rangeth near double the diſtance of the 
Diſpart : And the utmoſt Random of any Piece is at 
42 Degrees, or thereabouts, tho' molt ſay, it is at 45 
Degrees. | 

A right Range is ſo far as the Bullet is carried vio- 
lently in a ſtraight hne, which for ſome Mounters is 
much more than for others, for the more a Piece is 
Mounted, the further ſhe conveys her ſhot in a right 

ange, 


X -. 


Gunnery, 
' Of Shooting at Random. 


After your Piece is leaded, take the diſtance to the 
Mark (if it be not done before ) and obſerve how many 
Degrees the Platform is either higher or lower than 
the Mark with the Quadrant; aftec you have done thus, 
and Calculated what Degree you muſt mount the Gun 
to reach. the Mark , monnt it, by purting the Ruler of 
the Plumb-line cut thoſe Degees you are to mounx the 
Guan to, then make a ſhot to the Mark. 

Two Thirds of the weight of the Bullet in Powder is 
the belt Charge for any Piece. 

The dead Ra e is the whole diſtance from the Plat- 
form unto the ficlt graze of the Bullets. 


8, 


Of Morter-Iieces. 


The Uſe. of theſe are not to ſhoot in a right line, but 
ie ao oblique line, mounting them uſually above 45 De- 
grees, as the diltance and fall of the Granado require, 


EXAMPLE 


Suppoſe you made an Experimental ſhot at 46 De- 
grees, and your Ball ranged 320 Paces; how many 
more Degrees mult ypu mount your Morter to ſhoot 
230 paces, that being the diſtance to the aſſigned 
Mark ? Multiply 220 by 46, the Produt is 14720 , 
which Divide by 280, the Quotient is 524. and above 3, 
to which you muſt mount to reach the appointed place. 
>, Note, Diego Uff ano the Speniard,faith, that for (booting 
away of your great Granadoes, or Fire-balls, you mul 
take but + or 4 part of 'Powder of the weight of your 
Granado, or thyng which you ſhoot ; but if you ſhoot 
a Bullet without any Fire-works in it, or ſome mally 
Stone, then you -muſt take half the. weight of it in 
Powder. F 3 1bas 
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What quantity cf Powder to low for Loxding of Iron 
$ f Ordnance. CY J 'Y 


Yon muſt firft know how much Powfler will ſerve 
'the Piece if it were of Braſs, then take $, fo much s 
ſafficient for an Iran Piece, - As ſuppoſe a braſs Saker 
of 15001. weight requires 47. what will an Iron 
Demi-Culvering of 28007, weight require? Work 
according to the Rule for braſs Ordnance, and you 
tThall fin:i 61. 14 + Oances, fo well Fortified as the 
Saker, will ſerve a braſs Demi-Culvering for a Charge. 
4 whereof, being 51. xo Ounces, will ſerve the Iron 
Demi-Culvering. 

What i meant by ſhooting at Fandom. 

Shooting at Random' is beyond the right line-of the 

Pieces reach, or right Range of the ſhot. 


bat Point-blank meancth. 


The Diſpart on the Muzzle Ring being placed, you 
muit take your aim on-the upper part of the baſe Ring, 
the top of the Diſpart, and the Mack you thoot at in 
a right line; and-this ſhooting is called Point-blank. 

Note, Alexander Bizmo ſaith, That a Cannon R, ſhoots 
185 paces Point-blank Horizontally, that is to ſay, with 
the Diſpart fet upon the Muzzle Ring, and your aim 
terel with the Horizon directed. 


Of Gun-Pomder, and its effefts, 


Snppoſe 11. of Powder carry a ſhot 25 paces, 44, 
will carry the ſame ſhot 'ewice as far, viz. 5© paces; 
the double of the firit diſtance is 40 'paces, of the ſe- 
cond is 100 paces; the ſquare Root of $50 is about 9, 
of 1co is to, the difference is 3+ Now,the difference 
of Time is as 10to 7, So that if- the firſt ſhot being 
carried 25 paces in 7. ſeconds, the' ſecond thot will de 
4 «1 carried 


4+ OT ont cs erred. * 


. '. 


, 


Gramnery, 


- carried 50 paces in 10 ſeconds, which two numbers of 


7an1 10 are the Roors of the double diftances before 
mentioned. Now, to the ſwiftneſs of the ſound of 
Guns, It is reportel, That a Noble-man of Frexce 
found by Experience,that a Culvering being difcharged, 
the ſound weat 16 Miles in the ſpace of one Minute of 
time, which. ſwiftnets is in half the time the thot is 
coaveyed in; {@ that in an hours time the ſound of a 
ſuthcient number of Guns will go 960 Miles, and ſo 
proportionably, Now, the beſt way ro make ſuch Ex- 
periments 1s jn a Calm day, and the Air very clear ; 
and thiy is the way to make it: You muſt be ſure to 
obſcrve the fla'h of fire, an1 then take notice how ma- 
ny ſecon:s patſes b:foce t'ie ſougd comes, which done, 
mzaſure the diltance from the Gun tothe place you 
ſtood aty, by which you may compute the ſwiftneſs of 
the ſounfl as th- Fren:b No'le-man did. Some Italian 
Projector you, that how many ſeconds of time 
there are betweentche Lightning and the ſound or crack 
of Thun ter, ſo many 1380 fe-t are to he reckoned : 
So that if you number 10 ſ:con/ls, the d:ſtance of the 
Thunder is about two Miles ana half,, and ſo propor- 
tionably: An|{ they tell you, that the ſame reaſon 
hol is in Guns, Some? ſay, if a Demi-Culvering be 
hear | 5 Mile, 4 Demi-Culveriag will be beard gewice as 
far as 1 D,Culyering. 9 thrice as far, tgo tew times 
as far: Therefore if one Demi-Cnlvering can be heard 
5 Mile, 1024 Demi-Culver. wilt be heard 32 times as 
far as 1, (32 b:ing the ſquare Root of 1024.) So 
Multiply 32 Miles by 5 Miles, the Product is 160, and 
ſo many Miles may 1024 D. Culver. bz heard firing 
together, by which reckoning the: hearing of ſome of 
our Fleets Engagements with the Dntgþ even 10/ St. 
James's Park. is eaſily folved. And the ſame may be 
faid of ſmells, for if a foot ſquare of Raſemary may 
be ſmelt one Perch, 4 ſuot ſquare will be ſmele twice 
as far as one, 9 thrice as far; therefors 72009 Acres 


. will be ſmelt almolt 2co Mile, 


F 4 6. 


LY Gunnery, 
- A Table of Randonis for Morter-Pieces, 


oO w25 a@a wwe GA 


BH 


The Uſe of this Table, 
© oper yy Tryal your Morter being raiſed to 


65 deg. ſent a Granado 9500 yards, and you would 
know far it will ſend it 2t 45 deg. the greateſt 
Random. Look in the Table, and you will ſee againſt 
65 deg. 550 yards, and againſt 45 deg. 950 Work by 
Proportion. As 550 is to 750, ſo ig 700 to 954 and 4, 
ſhe diſtance required, i 

Again, 


- 


& "ual od Br nA LY $4 eas 


7 


p Cal | $35 


Again, finding that a Morter mounted to 69 dy: 


ſent a ſhell 600 Yards, what degree muſt that 


ſend a ſhell goo Yards? Look in the Table againſt 6g 
deg. you thall have 490 Yards. So work thus : As 600 
is to 490, {© is goo to 735. Look in the Table, and 
you will find 47 deg, which is the nearelf to-935, it 
being 337,which ſhews that the Morter mult he mounted 
to 47 deg. to ſend rhe ſhell goo Yards. Again, ſap» 
poſe you made an Experimental Shot at 46 deg. and 
your Ball ranged 329 paces,” how many more degrees 


muſt the Morter be mounted to, to ſhoot 2840 paces, 


that being the diſtance to the aſſigned mark ? Say by 


the Rule Reverſe, As 320 is to 46, ſo is 260 to52 dey. 
and $, the degrees the Morter mult be raiſcd to, to 
reach the place aſhigned, 


320 46 320 
33 — 
.) $23 7020 280)14720(524% 
1:85 
14720 


To prepare Granadoes for the Monter, 


The Granado-ſhells are gznerally one tenth part 
lower than the bore, b=-caulc they are flung into the 
mouth of the Piece; and for fear of ſecret cracks, they 
are coated with Pitch and Ro{n, 


How to make the Fuſe. 


Every Shell hath a hole left to put in a Fuſe, or piece 
of Wood like a Faucet: The Compoſition for this Fuſe 
is made of one pound of Powder, forr Ounces of Salt» 
petre, and one Ounce of Brimſone, and 4 of. an Ounce 
of Camphire; they,muſt be all beaten to fine powder, 
and fifted, and being mixt, are fit for Ule. 


- 


To 


% 


= 


To make Fire-balls for the Morter, 


Fit a piece of Canvas upen a round Ball of Wood, 
anſwerable to the bigneſs of your Morter, and fill ic 
with this Compoſition ; 4 ponn-! of Salt-peter, 2 pound 
of Gun- powder, and 2 poun!| of Brimſtone finely beaten 
end ſifted, being filled very hard, cover it with Marlin, 
and coat it with Pitch and Rofin, and make a hole of 
an Inch deep, and Prime it with Powder-duſt when 
Twu are going £0 uſe it, 


How to give fire 10 8 Morter-jiece., 


Provide ſmall Fuſes, an1 thruſt the pike of your | 
Linltock in at one end of the Fufe you mean to gire hre 
withall, that being done, give hre to the Fuſe in your 
hand, an4 thea forthwith hre the Fuſe of the Granado | 
in the Morter, anq then with great ſpeed give fire'to 
the Towh-hole, Take notice, that all Granado-ſhells 
ace filled with fine Powder, 


How to ſhoot in any Morter- Pizce. 


To make a PerfeCt Shot, it is fit you know two things, 
that is, bow far your Morter-Piece will carry at the 
belt of Ranicm, being at 45 deg. How far it is from 
the Morter to the Ciftle you intend to ſhadt at, which 
kaown, you may make a perfeR Shot thus ; 

EXAMPLE. 

TF a Morter- piece ſhoot a_ Ball of fre, or Granado» 
ſhell 500 Paces at 4< deg. and the mark you intend to 
thoot at is bnt 50o Paces, I demand at what Degree 
ſhall the Morter be lai:l at, to make a good Shot. 
| | Reſo'ution. 

I Ov, If 709 Paces require 45 deg. what will $00 re- 
quve? And the Quotient tells m2, that at 63 dg. the 
Morter muſt he elevated, to cauſe the (hell to fall to 
the mark aſſigned. To 


Go OTA NnsY 


Gunnery, '* 
To know bow fay on (hors. any Morter will ſhoot , at the 


mount of diſmount of one or many Degrees, 
£ueſtion. 


A Morter that ſhoots 450 Paces at the greateſt Ran- 
dom, 1 would know how mach ſhorter ſhall ſhe ſhoots 
being elevated one deg. above the ytmolt Range? 


Reſo'ution, 


Divide the diſtance of the utmoſt Range, being 450 
Paces, by 45, the degrees of the belt randem, the 
Quotient is 10, and ſo many Paces will the ſaid Mor- 
ter ſhoot ſhorter, her mouth raiſe one degree, 


Another Queſtion, 


Suppoſe there is a Caſtle Beſieged, and that the Gun- 
ners diſcharged the Morrer at the mount of 60 degrees, 
they find that the (hell falls in or about the midit of the 
Caltle, I demand how far it is between the Piece and 
the fallof the ſhell. 


Reſolution. 


Firlt, ſeek what difference of degrees is between 
65and 45, and you ſhall find 15 : Then by the Rule of 
Proportion, If 1 deg. abate 10 Pares, what will 45 ? 
An4 you thall find 150 Paces in the Quotient, the di- 
liaace from the Piece to the Caltle, 


GAUGING. 


5 
- 

. 
$8 | 


GAUGING. 


T: find the ſquare Inthes contained in a Circle. 
_—_ the Diameter, then take the 4+ of that 
Example. 
"C Circle that's 7 Inches Diameter, 1 demand the 
{lid content. 7 


14)5 39c(38$ ;& Inches, the 
content. 


A Circle that's 94 Inches diameter, I demand the 
folid cont-nt in Inches. 


+ 
$ 14)1505g(10750(67 74, content in Inches. 
16 | 


37 
37 
"Xo An1 this ſhall ſufkice to find the ſolid content 
—_ in Inches contained in any Circle, which with 
—— PraRice you will find very eaſie and pleaſant. 
1369 
»369 


15059 
To find the Square Tnches in any Cylinder, Firſt, find 
the ſquare of the Circle, then multiply by the length 
and that will give the ſolid content. 
EXAMPLE. 
A Cylinder that's '6 Inches Diameter, and 26 Inches 


long, I demand the ſolid content, 
14)3960(28: 28 
20 


565|7$88 


a... 


= a. ”». 


G anging. Ws 3% 
Note, That to take the ſquare of a Circle to a tenth 


part, add © to the Sum, and take your Diviſor once 
again; if you add oo to the Sum, it's Hundreds, and * 


by 


Co ©00, is Thouſands, _ But note, that you muſt always 
at cut off ſo many figures as you added Nonghts. 
A Cylinder that's 15 Inches diameter, and $4 Inches 
e lang, I demand the ſolid content. 
Ws 
e 15 14)24750c(176: 4 
$9" 234 = 
75 
15 70712 
anm———_—__ 141424 
e 225 n—_—_——_ co 
225 14347]7$4 the Solid con- 
> —— content. 
2475 


Note, That when there's a FraQtion in your work , 
| . you muſt at the end of your work ſquare your Frattion, 
r-. and then Divide your whele work by that Square. 
, © Example. 
| A Cylinder that's 64 Inches digmeter, and 30 Inches 
long, I demand the Solid content, 


6 
2 14)6875(4910(30: 6 
L 16 ___ 
my 30 
_ g918jo the ſolid content. 
625 - | 


A Cylinder that's 94 Inches diameter, and 39 Inches - 
long, I demand the ſolid content thereof. , 
s 


Ganginy: 


gi 

2 t4);3971co(283(70 a 
FI 4 39 

—_ 1 6350 5 

—— 210 | 
I71 a | ; 
19 2730 the ' ſolid contetlt" - 
"26r | thereof, 7 1 
261 


l 

« T ſhall proceed to ſhew how to find the ſquare 
Inches contain'd in a Shot, Globe, or round Body, 
which is of great uſe in this work. 

A Shot that's 4 Inches diameter, I demand the fotid- 
conrent, 
4 You muſt take the 4+ of the Cube of the 
6 diameter, and that gives your deſire. 


I 


4 | 
64 21)70490(33+ 783. 
64 | 


O4 
: If you would know how many quarters of an Inch | 
there be, you muſt Multiply the two laſt figures you cut 
off, by 4, ſtill cutting of ewo fignresto your right hand 
thus : oh 
4 


2c$. Thus it's 2quar. and -;# parts. 


A Globe that's 22 Laches diameter, 1demand the ſolid 
content, 
22 
22 


44+ 
Ed 


4% 


— —— — ——  — 


Gauging, 


434 
Ln 21)117123c(5577: 52 
968 of 
968 2cs 
0648 
10648. It's 5577 cher, 2 To# Part. 
117128 


A Shot or Globe that's 9 Inches diameter, 1demand 
the ſolid content. 


9g 
$1 21 )$01goc(3$1 2: $5 
WG Þ « . . 
72y 3 73s , 
79 It's 381 Inches, 3 quarters, and #3 
$019 - of 2a quarter. 


A Globe or round Body that's g Inches and 4 Diame- 
ter, I demand the ſolid content. 


9% 
2 
19 21 7544903592449 Cub. Inches. 
19 
171 
” Here note, you Divide by 8, which is the 


Cube of your Fradtion. 


v[vwl82 $183 831.8 


wth 7 
EY SY l 
. 


92 —_ 
now T ſhall ſhew three ways to bring a Cage 
Cylinder, or to find the content,” as you ſee before 
how to find the Square of any Circle. 


rally, then take the'$ of the Bung, and the 4 at the 
Head, and add theſe two Sums together, and that gives 
the mean of the two Circles. 

Or, Secon4ly, Take the doable of the Diarheter at 
the Bong, and the Diameter at the Head, and add theſe 
two Sams together, and take the 4 of chat Sum, and 
that gives the mean of the two Circles. 

Or, Thirdly, Take the difference tetween the Head 


and Bunz, and take 74 of that Sum, and add to the 


Diameter at the Head, and that gives you the mean of 
the two Circles. Example. 

There is a Cask that's 27 Inches long, and 23 Inches 
Diameter at the Bung, an1 20 Inches at the Head, I 
demand the mean Diameter. 


3)46(15 :4 3)20(64 
6:2 


22: 0 Mean Diameter, firſt way. 


3)65(22 Inches, mean Diameter, ſecond way 


10)21(2 209 
2 


22 x& Inches, mean Diame- 
ter, third way. 


This lafl is -4 more than any of the reſt, but any of 
theſe ways will.come near enough. 

Now, to find how much Wine or Beer the foregoing 
Cask will hol |, ficlt, find ch- Square Inches contained in 
the mean proportion, then Multiply by the length ; ns 


Firſt, cake the Diameter of the Head and Bung ſeve- | 


7 


Cab * = ; : 942 ey L 
br Beer or Ale, Divide by 2$2, the Cubical Inches con- 
ined in a Gallon. And for Wine, Divide by 231, the 
;bical Inches contained in a Gallon. 


a 0 


Li 


A & EE TP 14)53240(3b0* 3 
s 46 MS 
. =—_ -” 26621 
| _ 606 
c 66 3)66(22 pf 
1 22 
4 44 
o 4 
f 434 
454 
. 4 — 
[ $324 


282)1026810(36: 41 Beer or Ale 36 Gal. 3 754 Pin, 
3 


——_ 
3:76 


231)1026810(44: 45 Wine 44 Gel. 5753 Pints. 
8 


3:738 
Now, by the other way. 
2 23 20 221 14)5 3725 1(38375 
20 221 7. 
p 2 221 268525 
7 442 76750 

$— 2 I —— —— 
f 21 DYE. 10936125 

20 | 45841 

2275 = 

$37251 


G 


Gaxging. 


281036195(36: 98 


5 : 73## thedifference is 2 7$4 Plats, 
231)1036125(44 : b 


6: 124 the difference is 2 744 Pims, 


A Cask that's 42 Inches long, 24 Inches at the Head, 
and 29 _—_ at the Bung, 1 demand the Wine or Beer 
it will hold. 


42 29 24 27-3 14)81g9819(5$558 
2 27-3 42 


MF) 819 117116 
24. 54h 234232 
— $46 
———_ 2459436 


82 y 
74529 

2)82o(27: 75 74529 
$1919 


231)2459436(106: 46 


3:7$4 It's 106 Gdl. 2 144 Pints, 
Wine Meaſure, 


282)245943% 57: ” 


1:738 It's $7 Gal. 1748 Pins, 
Beer Meaſure. 


I will here ſhew you another way to find the Content 
of any Cask, not much inferiour to the other, viz, To 
the double of the Square of the Byng add the fquare of 
the Head; and for Wine Divide by $82, and Ale 
Divide by 1077, and that will give your deſire, 

Example, 


- 


% " 


J wining: gF 
F , 
There's a Cazk that's: on 281nchtts at the 

Bung, and 25 Inches 4h ow be. rt , wn 

Wine or Beer it will hold. 

28 25 

26 


. (, 


d, 
er 

73 
8 625 
_ c—_—_— 


2193+ 3 lums. 


6 36 $82)739480($9 : 7$ 
4 © — 
— | 13158 For Wine, it holds 89 r# G&+ 
6 6579 
73948 


1077)7$9430(43 : +4. For Beer, it holds 73 1& Gat. 
Ie give one Example more of this kind. A Cask that's 
27 Inches , 23 Inches at the Bung,. and 20 Inches as 
the Head, I d the Wiae or Beer itwill hold. 


fs, 23 20 
23 20 
69 490 
46 
Ty 529 $82)3936000(44 : 63 
529 39. 
nt } = 5Jo ref 
Fo 1459 
= EB, 1077)3936600(36: 55 
$ 
102C6 FN... 4 
te, $2916. 4|\r#$ 


39366 G 2 


Thus you ſe it will hold 44 Gallons and 5 res Pint 
.of Wine: And of Beer it will hold 26 Gallons,4 Pint 
and 7#3 partsof a Pint. 


7 


Superficial Meaſure. 


Note, that 144 Square Inches make « Foot. 


Here's a Board that's 20 foot long, and 6 Inche 
broad, I demand how many feet is in that Piec 
Firſt, bring y your Feet into Inches, then Multiply 
adth, and Divide by 144, and that give 
Example. 


length by the 
the Feet. 


20 
12 


"40 | 
20 144)144<(10 feet, and ſo much is in that 
Board. 


. 240 
6 


1440 


A- Board that's 27 foot long, and 14 lee broad, 
demand the Square feet. 


33 feet. 1 foot 6 Inches. 
12 12 


66 1% 
33 


390 144)712800(49 748 feet, and ſo much is i 
— that Board, 
2168 
390 
9128 


g*.i4 


A Board that's 29 feet an 4'long, and 9 Inches © 
bioad; 1 demand the. Square feer. 
33 feet. 6Inch. glnch. 
"12 
72 144)36180(25 : 75, feet, and ſo many feet 
33 are contained in this board. 
402 
_ "= 
thell 23618 * 
ive There's a Houſe that hath a Window that hath 26 
Panes, each containing 2 foot 43 Inches long, and 18 
Inches wide, I demand the Square Yeet contained. , 
2 foot, 3 loch. 13 Inch. 
12 


216 144)12636-($7 : 76. There's $7 feet,and 
27 78 parts of a foot, as appears. ' 


12636 b 
There's a piece of Ground to be Paved that's 49 yards 
long, and 31 yards broad, 1 demand the yards contained, 
49 


21 
" Yards contained are 1519+ 


A _——. lt. te. 


_ 


—_u__ _— 


= 
; — OT — ———— —— —— 
- 


93 Superficial Meaſure, 


There's a Houſe that hath # Sait of Harigings that's 


45 yards and 4 long, and 2 yards and 4 broad, Ldetnand 


the yards con . 


454 24 
"S..F 4 

.I82 ” 4 

$21, A 

1638 16)16380c(102: 742 yards contained. 


I here Divide by 16, becauſe the Square of the Fra- 
Rion, which is 4, #s 16. 


Here's a piece of Timber that's 20 foot long, 22 
Inches broad; and- 1 + Inches thick; I demand the 
feet contained. 
Note, you muſt Multiply the breadth by the thick- 
neſs, and the Produdt Multiply by the length, if it be in 
Inches, Divide by 1928, that gives your defire. 


20 foot, 22 Inch, 11 Inch. 
12 


249 


1928) : Th feet con- 
728)580800(33 


piece of Timber thays 38 foot long,ts Inches broad, 


and Ce thick I deman4 the feec contained. 
38 foot, 15Inch. 13 1nch. 


- 02 13 
76 45 
38 i5 
456 195 
195 1728)$99200c($1 : 4$ 
2280 Ob... 
4104 -. go 
456 "13 
$8920 | 5 7$5 
This piece contains 5 1 foot, 5 Inches, and 7$ partsof 
an Inch. 


There's a piece of Timber that's 20 foet and 3 Inches 
long, 2 foot and 5 Inches broad, and 2 foot thick, 1 des 
mand the feet contained, 


20 foot, $ Inch. 2 foot, <Inch. 2 foot. 
12 I2 12 


| ——— © ——— —— 


48 2g 24 


248 I728)172608c0(g9 : $$ 


| 24" © This piece of Timber contains gg foot 4, 
and 73$ parts of } of a ſoot. 


15 
2 


zo. foot,. the content. 


I-borrow a piece of Timber that's 4 foot Square 
I have fiot -u piece of that bigneſs, but 1 have 
pieces 2 foot Square: I deliver him theſe , and de 
ro know if he have as much 1 imber as 1 had of him, « Yr 
how much he wants-of his due. && 


64 borrowed. 
16, paid. 
48 remains unpaid, 


Thus yout ſee the borrowed piece contains 64 fave 
and the two pieces which were paid contains but 16K 
that have paid but 4 part of my due, and havey 
ro pay 4, which is 45 foot. | 


Many ſach like Concltfions may b2 wrought of 
' NatwE, hut this ] hope may ſufhce for any who « Ire 
to take any pains in the Practice of theſe Arts,for.w ic 

uſe 1 intend this work, ; 


'Q 


Tho, Rukh ; 


/ 


FINIS. 


